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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

John J. Coogan, Jr., et al. Examiner: Weber, Jon P. 

Serial No.: 09/805,610 Group Art Unit: 1651 

Filed: March 13, 2001 

For: MONOCHROMATIC FLUID TREATMENT SYSTEMS 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

DECLARATION OF BARRY RESSLER 
PURSUANT TO 37 CFR §1,132 

Barry Ressler declares as follows: 

1. That I am a joint inventor of the above-identified patent application that was filed in 
the U.S. Patent and Trademark Office ("PTO") on March 13, 2001, directed to 
"Monochromatic Fluid Treatment Systems," such application being identified as 
Serial No. 09/805,610 (the "Application"). 

2. That concurrently herewith an "Amendment and Response to Office Action Pursuant 
to 37 CFR §1.111" (the "Response") and a "Petition for Extension of Time" are being 
filed with the PTO. 

3. That this Declaration is provided in support of the Response and is to be considered in 
conjunction therewith. 

4. That as a joint inventor of the Application, I am thoroughly familiar with the 
invention giving rise to the Application, the content of the Application, and the 
research efforts associated with the subject matter disclosed and claimed in the 
Application. 
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5. That claims 1-9 and 16-20 of the AppHcation are currently rejected by the PTO 
based on the teachings of U.S. Patent No. 5,730,934 to Holbert (the "Holbert '934 
patent"), U.S. Patent No. 5,843,374 to Sizer et al. (the "Sizer '374 patent"), or U.S. 
Patent No. 6,194,821 to Nakamura (the "Nakamura '821 patent"). 

6. That with reference to claim 1 of the Application, none of the cited patents teaches 
or suggests a system for treating a complex fluid that includes, inter alia, (i) a non- 
laser light source for generating and transmitting substantially monochromatic light, 
(ii) a light emitting surface positioned relative to the non-laser light source for 
transmission of monochromatic light therethrough , (iii) a complex fluid positioned 
proximate to said light emitting surface, wherein the complex fluid includes at least 
one component that is sensitive to a change in temperature ; and (iv) a cooling fluid 
in thermal communication with the light emitting surface, the cooHng fluid being 
effective to prevent the complex fluid from undergoing a temperature change 
damaging to the sensitive component . 

7. That a system for treating complex fluids was fabricated under the supervision of 
applicants and in accordance with the subject matter of claim 1 of the Application 
(the "Treatment System"). The Treatment System substantially corresponded to the 
treatment apparatus schematically depicted in Figs. 1-4 of the Application. 

8. That the Treatment System has been used in treating blood components in 
accordance with claims 1-9 and 16-20 of the Application. Reports related to such 
testing are appended hereto as Exhibit A and Exhibit B , as follows: 

• Exhibit A : Report entitled "T3I - Evaluation of Blood Components 
Irradiated by a Novel Monochromatic Light Source" prepared by Edward L. 
Snyder, M.D. et al. at the Yale University School of Medicine, Department 
of Laboratory Medicine, Blood Bank Research and Development Laboratory 
(the "Yale Report") (dates redacted); 

• Exhibit B : Report entitled "Evaluation of T3I Pathogen Inactivation System 
Using Porcine parvovirus" prepared by MicroBioTest, Inc., a company 
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Specializing in microbiology and virology laboratory procedures (the "MBT 
Report") (dates redacted). 

9. That with reference to the Yale Report, "the purpose of [the] study was to determine 
the effects, if any, on blood components irradiated by a novel monochromatic light 
source," i.e., the Treatment System. 

10. That the test procedure giving rise to the results reported in the Yale Report are set 
forth at pages 2-6 of the Yale Report for fresh frozen plasma, platelet concentrates, 
red blood cells, Adsol® solution (Baxter International, Deerfield, IL), and packed 
red blood cells ("PRBCs"). The assay measurement procedures are specifically set 
forth at pages 5-6 of the Yale Report. 

11. That based on the testing reported in the Yale Study, "[n]o clinically significant 
effect due to irradiation [was] seen on the aliquots of fresh frozen plasma irradiated 
[with the claimed Treatment System] and stored for 24 hours as performed under the 
experimental conditions used." [See Yale Report, page 6.] 

12. That based on the testing reported in the Yale Study, "[t]here is no clinically 
significant effect on platelets treated with high, low or medium doses of radiation 
[supplied by the claimed Treatment System] and then stored for up to 24 hours." 
[See Yale Report, page 7.] 

13. That based on the testing reported in the Yale Study, "[f]or whole blood, radiation at 
different intensities produced no evidence of radiation-induced damage [with the 
claimed Treatment System]. Rather, the damage that was seen was attributable to 
sampling error and time of storage." [See Yale Report, page 8.] 

14. That based on the testing reported in the Yale Study, "[f]or Adsol, radiation at 
different intensities produced no evidence of radiation-induced damage [with the 
claimed Treatment System]." [See Yale Report, page 9.] 

15. That based on the testing reported in the Yale Study, "[p]acked red cells are not 
affected by T3I radiation using the protocols performed under this trial [with the 
claimed Treatment System]." [See Yale Report, page 9.] 
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16. That the authors of the Yale Report summarized their conclusions as follows: 

While admitting that the sample population is small, under the conditions 
evaluated there appears to be no clinically significant damage inflicted on 
blood products due to T3I-induced irradiation [using the claimed 
Treatment System]... Thus, we believe that pending the results of more 
biologically intense data analyses, the T3I radiation process does not harm 
red blood cells, platelets or plasma proteins. . .Impression: T3I radiation 
methodology as used in this protocol, does not harm blood products 
used for transfusion." 

Yale Report, page 10 (emphasis in original). 

17. That the results and conclusions set forth in the Yale Report establish that the 
claimed Treatment System is effective to treat a complex fluid [i.e., fresh frozen 
plasma, platelet concentrates, red blood cells, Adsol® solution, and packed red blood 
cells] that includes "at least one component that is sensitive to a change in 
temperature" and that the claimed Treatment System is further "effective to prevent 
the complex fluid from undergoing a temperature change damaging to the sensitive 
component." 

18. That with reference to the MBT Report, the MBT testing was "designed to provide 
proof of principle testing phase III and to validate virucidal effectiveness claims for 
a devise to be used as a virucide," i.e., the claimed Treatment System. "[The testing] 
determines the potential of the test agent [i.e., the claimed Treatment System] to 
disinfect blood and blood products contaminated with viruses." [See MBT Report, 
page 2] 

19. That the test procedures and materials used in the MBT testing are set forth at pages 
2-8 of the MBT Report. The T3I Hemalight system used in the MBT testing 
corresponded to the Treatment System referenced above. As set forth in the "Test 
Evaluation Criteria" at page 8, test sample infected with porcine parvovirus ("PPV") 
was deemed to be effectively treated by the claimed Treatment System "if there is a 
4-5 logio reduction when test samples are compared to the Process controls of both 
FFP [fresh frozen plasma] and platelets respectively." 
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20. That based on the testing reported in the MBT Report, fresh frozen plasma and 
platelets were effectively treated using the claimed Treatment System. The author of 
the MBT Report summarized MBT's conclusions as follows: 

When Porcine parvovirus (PPV)-spiked fresh frozen plasma (FFP) and 
platelet bags were exposed to T3I "Hemalight" system [the claimed 
Treatment System] by the sponsor, T3I "Hemalight" system inactivated > 
5 logio of infectious PPV, as compared to the process controls. . .These 
conclusions are based on observed data. 

MBT Report, page 11. 

21. That the results and conclusions set forth in the MBT Report establish that the 
claimed Treatment System is effective to treat a complex fluid [i.e., fresh frozen 
plasma and platelets] to inactivate a virus contained therein [i.e., PPV] to achieve a > 
5 logio reduction in infectious level as compared to a process control. 

22. That when read together, the Yale Report and the MBT Report establish that the 
claimed Treatment System is capable of virus inactivation [> 5 logio reductions in 
infectious levels] of complex fluids that are infected, while simultaneously affecting 
no harm to sensitive components contained in such complex fluid. 

23. That the results achieved in complex fluid treatment using the claimed treatment 
system as described herein are highly advantageous, unexpected, and clearly neither 
taught nor suggested in the prior art references relied upon in rejecting applicants' 
pending claims, i.e., the Holbert *934 patent, the Sizer '374 patent, and/or the 
Nakamura '821 patent. 

24. That additional blood-related tests have been performed using treatment systems of 
the type claimed in the Application. These additional tests have involved a series of 
bacteria and viral organisms. These tests have been performed with third parties 
pursuant to confidentiality obligations that do not permit the test results to be 
disclosed. By way of summary, some of these blood-related test results involving 
other bacteria and viral organisms have satisfied applicable performance criteria 
(e.g., > 5 logio reductions in infectious levels without damage to blood constituents) 
while other test results have failed to satisfy such performance criteria. However, no 
test results have contradicted or called into question the test results obtained by Yale 
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and MBT, as reported in the Yale Report and the MBT Report appended hereto as 
Exhibit A and Exhibit B . respectively. 

iereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both under S^ctlon]1001 of Title 18 of the United States 
Code and that such willful false statements raayjee(fardize/the vaM^ of me application or any 
patent issued thereon. 



Date: 



HARTFORD: 621466.01 




BARRY RESSLER 
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The purpose of this study was to detemune the effects, if any, on Wood conqwnciH s 
irradiated by a novel monochromatic light source. Both pooled and individual blo( <i 
products were aliquoted and subjected to various radiation e;q)osuie intensity by T. >l 
engineers at their fecility. Various pertinent laboiatoiy assays were used to cvalual ; 
possible product changes resulting fbom the treatment 

Materials and Methods 

L Fresh Frozen Plasma 

• Pooled 4 units of in-dated, thawed, fresh frozen plasma into a 2L bag. Final tot> 1 
volume ll79mL. 

• Aliquots wilh volumes tangmg from 50mL to 250mL were prepared using steril j 
dockmg device and transferred into ISOmL transfw bags. 

• Products were aliquoted and stored in a refrigerator (t-6°C) until pick up the ne> t 
monung for treatment by T3I 

• Products were irradiated at T3I fecility. 

• After radiation and retum of bags, sanq)les for assay, were removed fixim produc t 
contains usmg a $anq>ling site cotqjler and syringe. 

• All samples were frozen for batoh tcstmg- both initial and 24hr samples. See 
TABLE I for assays paformed. 

• Automated instrumentation (MLA Electra 1000™ and MLA Electra 1800™) wa; 
used for all coagulation time/fector assays. 
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n. Platelet rftnP«>iif^^f>« 

• Pooled 5 units of four-day-old landom donor platelet conoenlrates into a. IL ba ?. 
Mixed welL Total volume was 250inL. 

• Aliquoted three (60 tnL) samples using sterile docking device into 150mL ttaa .fer 
packs; stored in platelet incubator/shaker. 

• Tie remaining three (2(teiL) platelet samples (now five days ol<0 
before picb^ for treatment 

• Products were inadiated at TSIfecility. 

• After radiation and return of bags, san^les were removed fiora product contain jrs 
using a sampling site coupler and sytmge. 

• All testing was perfonned same day and 24hrs later. LDH was refiigeratcd for 1 atch 

testing. P-Selectin (0)62) was also batched for testing. See TABLE n for assays 
perfonned. 

m. Red Blood Cells 
A. Whole Blood 

• Whole blood equivalents were prepared by adding ABO compatible, thawed Frc h 
Frozen Plasma to packed red blood cells (2 weeks old), with a resulting hematoc rit 
ranging from 35 to 40%, 

• Aliquots from each individual unit were made using a sterile docking device and 
transferred into 150mL transfer bags. Aliquot volumes ranged fiom 25 to 104ml and 
hematocrits ranged from 29%-68%. The latter was due to difSculties frequently 
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encountered inmixing blood One must mkweU but avoid Wgh Shear s^^ which 
would induce mechanical hemolysis. 

• Products were irradiated at T3I facility 

• After radiation and return of bags, san^Ies were removed from product contair ets 
using a samplmg site coiq»ler and syringe. 

• Hemoglobin and hematocrit were perfonned the same day and 24his later. All Dther 
samples were frozen and batched for testing. Plasma hemoglobins were also sa nplcd 
at 48hours. See TABLE HI for assays performed 

B. ADSOL 

• 3 individual units of Adsol RBC's (5-6 weeks old) with hematocrit ranging from 52- 
66% were used 



!aiu 



• Aliquots from each individual unit were made using a sterile doddng device i 
transferred into ISOmL transfer bags. Volumes ranged from 18 to 104njL.; 
hematooTts from 52-66%. 

• Products were inadiated at T3Ifecili(y 

• After radiation and return ofbags, samples were removed from product contame^ 
using a sampling site coiq)la- and syringe. 

• Hemoglobin and Hematocrit were peifoimed the same day and 24hrs later. Plasioa 
bemoglobins were also sanq)led at 48houis 

• All other sanq)les were frozen and batched for testing. See TABLE IV for assay} 
p^onned 
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C. Packed Rfid Talk 

• 3ta<fividualumtsofpackedredcelk(lweekold)withahema1^^ 
80% were used. 

• AUquots from each individual unit were made using sterile docking device and 
transferred into 150niL transfer bags, Vohimes range firom 15mL to 75niL; 
hemalocdts from 73-80%. 

• Products were inadiated at T3I&ci]ity. 

• After radiation and return of bags, samples were removed from product contains is 
using a sampling site coupler and syringe. 

• Due to minimal plasma volume available from packed RBC's, all plasma 
aqiematants removed, were diluted wifli equal volumes of normal saline to obta n 
adequate samples for K*. LDH, and plasma hemoglobin testing. Final results we « 
corrected fr>r tbis 1:1 dilution. 

• Hemoglobin and hematocrit were performed the same day and 24hrs later. All ol 'aer 
samples were frozen and batched for testing. Plasma hemoglobins were also san pled 
at4Shour$. 

• See Table y for assays perfonncd. 
IV. Assay Measnnement 

• Hemoglobin and hematocrit measured using BAKER system 9110 hematology 
analyzer. 

• LDH detennined using HITACHI automatic analyzer 747-200. 

• K^determined using BEOCMANfCXS DELTA. 
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• ATP and 2,3. DPGdctennined using SIGMA D^^ 
assay. 

• Plasma Hemoglobin evaluated using W3ans*dii^spectr<^^^ 
procedure for quantitating plasma hemoglobin (HTTAOn U-2000 
Spectrophotometer). 

• SOP'S (Standard Operating Procedures) available on request for aa proce. loreg 
RESULTS 

Results seen for Fresh Frozen Plasma (Table 1) show that there was no clinically 
significant difference between results for the control aliquot ((^2) and the 9 test 
(inadiated products, Ol and 03 C-10). Similarly, at 24-hoiirs there was no clini< aUy 
significant difference between the (>2 control of 13.6 sees for the prottffom^^ 

andaUresultsforthehi8h,mediumandlowinadiatedproducts&at were stored for >4 
hours. Similarly,forPTT(partialthrottaK)plastintime).fihrinogen^ the 
levels of Factor VIE are sUghtly lower 24 houis after radiation and the PT and PTT 
clotting times are sUghtly longer afier 24 hours of storage, veisus hmnediately after 
htadiationondayl. These changes are due to storage effect and not due to radiation 
Impression: No cBdicaDy signiflcaut effect due to irmdiation seen on the aliquot s of 
fresh frozen plasma irradiated and stored for 24 hours as performed under the 
experimeutal coaditions used. 



6 



FAX 203 688 2748 BLOOD BANK lauua 

Results for mtelet 0)ncentito (Table 2), Showed ttot fliere we«! no si^ 
changes between conlrol platelet count and test platelet count on the day of inadiat on 
nor were there clinically significant differences for platelet count for platelets stor^ I for 
24 hours contix)! or test Hie same is true for CD62, morphology score, LDH, pH, j 1O2, 
pCOj or bicarbonate (HC03). For the osmotic recovery assay, there is a slight 
suggestion that osmotic tecovery may have decreased 24 hours after irradiation in tl le test 
group compared to control which was the same, 50% on day 0 and on day 1 after 
radiation for controL Hu's trend, however, should likely have been i^-enforccd by 
additional in vitro results which did not show a simflar treiid, Tliere appears to be i o 
substantial change in platelet count or platelet functionality after radiation at high, 
medium or low treatment protocol levels. Additional studies would be indicated for 
mdated platelets stored for a full 5 days post ioadiation. 

Impression: There is no dinicaUy signiflcant effect on platelets treated with hi| h, 
low or medium doses of radiation and then stored for up to 24 hours. 



For whole blood, (Table 3) results show a wide variation in die levels of hemoglobir m 
aliquots of units WB Al, WB A2. Aliquots fixrai odier units sudi as WB A6, WB A< \, 
are much more consistent In addition, there are several examples of a lack of 
consistency in aliquot hemoglobin concentrations and hanoglobin between Day 0 an 1 
Day 1 sanqjles. For exanqile, hct (hematocrit) for WB B7 at day 1 is different from "9 B 
B7 at 24 hoars post. Tbis is mostly likely due to sanq)Iing issues as desatibed above. 
The C5 unit series, did not show such changes. This was most likely an error in 
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processing rather than an actual effect of radiation. Hematocrit Mows similarly >v A 
hemoglobm, as does LDH and potassium levels. For LDM the hi^ levels such . « WB 
Al, WB A2, correlate with the highest levels of hemoglobin. Similarly, WB Al, ar d A2, 
at 24 hours are also high. WB Bl, and WB B2. are also hi^ for LDH, 662 and 549 but 
they, too, are also associated with the higher hemoglobin levels of 1 7.3, 17.3, simi iarly, 

potassium is elevated for flte WB Bl, WB B2. and the WB Al, and WB A2.- No su( h 
analyte elevation were noted in the WB "C gwup" which had much more unifonn ai iquot 
distribution. For ATP fliere was no cUmcally significant difference between the pre and 
the post for any of the samples evaluated. Plasma hemoglobm was similarly elevate 1 in 
the Al, A2 and Bl, B2, groups. The plasma hemoglobin level for WB A2, of 8.5 is ow 
and is most likely explained as aliquot maldistribution rather than an eflfect of irradis tion. 
No problems were seen with plasma hemoglobin determination on the C5 group. Pe wait 
hemolysis paiaUeled that of plasma hemoglobin and the 48-bour hemoglobin vahies 
showed no specific changes. All changes seen were likely due to storage. 
Impression: For whole Mood, radiation at different intensities produced no 
evidence of radlation-indnced damage. Knther, tiie damage that was seen was 
attributable to sampling error and time of storage. 



Table 4, Adsol: Results for Adsol where the plaana has been replaced with crystallo d 
solution were similar. However, Adsol aliquots were more consistent in that the 
hemoglobins were much similar between contix)! and test, for all groups, A, B.and C. 
TheLDHs, potassiums, plasma hemoglobins and percent hemolysis were also simili x 
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among the aliquots of aU liiree Adsol units tested. ATP levels were somewhat low er 
than were seen fyr whole blood which could relate to the storage age of the produoi but 
the differences in ATP levels were not clinically significantly different. Forty-eigh : hour 
plasma hemoglobin levels were also all conq)arable. 

Impression; For Adsol, radiation at different Intensities produced no evidence of 
radiation-induced damage. 

For Packed Red Blood Cells (Table 5), the results of the aliquoting was consistent is 
seen by similar values for plasma hemoglobin, hematocrit, UJH and potassium. A TPs 
again showed no clinically significant differences. No evidence of irradiation-induci d 
damage was seen, no trends were seen, no clinically significant changes were seen. 
Impression: Padced red ceils are not affected by T3I radiation asing the pnrtoc lis 
performed under tids triaL 



Discussion: 

The purpose of this pilot research project was to evaluate the efiect of varying intens ties 
of monochromatic Hgjit radiation on transfhsable blood products. These components 
include thawed fi»sh fiozen plasma, platelet concentrates and three types of red cells with 
vaiymg hematocrits. Results showed changes related to storage time and distribution of 
s^'e not on a consistent basis, due to T3I radiation Had radiation been a prob lem 
markedly abnormal results should have been seen m various assays. Such mtdti-a88a> 
abnormaUties were not seen. Changes induced by radiation should not be subfle. Thos e 
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analytc results that were out of ttie otdinaiy or appeared erroneous were isolated m 1 were 
not corroboiated by similar changes in other analytes. 

Our final impression is that there is no consistent trend, Whae admitliug that the sa aple 
population is small, under the conditions evaluated there appears to be no clinically 
significant damage ioffictfid on bloodproducts due to TSI-inducediiradiati^^^ Consistent 
changes due to storage of blood products for 24-48 hours post radiation, however, w ere 
seen. It would appeaer that there are no reasons not to proceed to the second phase o: " 
testing and proceed to more intense product evaluation . Thus, we believe that pend ng 
the results of more biologically intense data analyses, the T3I radiation process does not 
harm red blood cells, platelets or plasma proteins. Further studies will be done in the 
more intensive Phase n studies. 

Impression: T3I radiation methodology as nsed in this piotocol, does not harm 
blood products nsed for transfusion. 



10 



FAX 203 688 2748 BLO(ffiJ|ANK 1^012 



Table I -Fresh Frozen Plasma Results 
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OBJECTIVE: 

This test is designed to provide proof of principle testing phase III and to validate 
virucidal effectiveness claims for a devise to be used as a virucide. It detennines the 
potential of the test agent to disinfect blood and blood products contaminated with 
viruses. The test is designed to simulate consumer use and follows the procedure 
outlined in the American Society for Test Materials (ASTM) test method designated E 
1052-96, entitled "Standard Test Method for Efficacy of Antimicrobial Agents Against 
Viruses in Suspension." The study will be conducted under FDA GLP regulations 21 
CFR §58 and the data generated will be used by the sponsor for internal purposes. 



TESTING CONDITIONS: 

Porcine pan/ovirus (PPV) spiked blood and blood products will be irradiated using the 
T^l apparatus operated at room temperature. T^l technicians will operate the machine. 
After the exposure period (as detennined by T^l), the sample will be analyzed for the 
presence of any residual infectious PPV. Results will be recorded as logio-virus 
inactivation. 



MATERIALS: 

A. Test, control and reference substances will be supplied by the sponsor of the 
study (see last page). 

The T^l apparatus will be delivered and installed by T^l technicians. 
MicroBioTest will provide an area with controlled access. MicroBloTest will 
provide water and electrical utilities. Safety protocols (PPE. training; etc.) vyill be • , 
discussed by T^l and the lab and mutually agreed to prior to initiation of the test. 

Blood components will be supplied by a blood bank (T^l has made anrangement 
with Biological Specialty Laboratories through Dr. Steve Diamond to deliver the 
blood products as and when required by MicroBioTest). 
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The lab will aliquot blood products into the process bags supplied by T^l. These 
bags have standard, closable, openings for filling, spiking and post treatment 
sampling. Only T^l personnel will handle the bags during the in-adiation process 
step. Post-test, virology lab will analyze the samples and the remaining sampJes 
will be discarded in a manner that meets the approval of the safety officer. 

B. Materials supplied by MicroBioTest, Inc.. including, but not limited to: 

1. Challenge virus as requested by the sponsor of the study: Porcine 
parvovirus (PPV). 

2. Host cell line: Appropriate for the virus used. 

3. Laboratory equipment and supplies. 
4- Media and reagents: 

a. Appropriate cell culture media. 

b. Appropriate buffered saline solution. 

c. Fluorescein isothiocyanate (FITC)-conjugated Anti-PPV antisemm. 



EXPERIMENTAL DESIGN: 

All of the procedures involved in performance of this study are described in a detailed 
series of SOPs that are maintained at MicroBioTest. Inc. 

A. Inoculum preparation: 

Viral stocks are secured from reputable sources and are propagated at 
MicroBioTest. Inc. Records are maintained that demonstrate the origin of the 
virus. The viral stocks are titered. and stored at or below -70C. 

Frozen viral stocks will be thawed on the day of the test (fresh stock cultures may 
be used also). 
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B. Test sample preparation and testing: 

The volume of blood components, size of bags, and doses delivered in this 
experimental plan have been selected by the sponsor of the study to provide 
maximum overlap between earlier and later experiments as directed by T^l. To 
minimize handling of contaminated samples, the plan requires that each transfer 
bag be sampled once only. Controls, filled and sampled but not irradiated, are 
used to establish a non-treated baseline. Both plasma and platelets will be used. 

1 . Fresh Frozen Plasma (FFP): 



Two units of FFP, volume - 300 ml each, will be divided into eleven 50 mL 
samples in 150 mL T^l supplied transfer bags and spiked with 10% of the 
challenge virus (see below). 



Sample 


FFP in 150 mLbags 


Description of Irradiation 


No. 


(mL) 


J/cm^ 


1 


50 


A "process control" 


2 


50 


B 


3 


50 


C 


4 


50 


D 


5 


50 


E 


6 


50 


F 


7 


50 


G 


8 


50 


H 


9 


50 


1 


10 


50 


J 


11 


-50 


K "not spiked" 






cytotoxicity and viral interference 



Note: "B-K" will be processed by the sponsor (T3I) and MicroBioTest has 
no knowledge of the level of the treatment process. "A" receives no 
treatment. 



Post-treatment, the irradiated samples will be assayed for the presence of 
any residual infectious virus. ' 
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2. Platelets: 

Three units of random platelet concentrates, volume - 65 ml each, will be 
divided into nine 20-mL samples in 150 ml T^l supplied transfer bags and 
spiked with 10% of the challenge virus (see below). 



Sample 
No. 


Platelets in 150 mL 
bags (mL) 


Description of Irradiation 
J/cm^ 


1 


20 


L "process control" 


2 


20 


M 


3 


20 


N 


4 


20 


0 


5 


20 


P 


6 


20 


Q 


7 


20 


R 


8 


20 


S 


9 


-20 


T "not spiked" 
cytotoxicity and viral interference 



Note: "M-T will be processed by the sponsor (T3I) and MicroBioTest has 
no knowledge of the level of the treatment process. "L" receives no 
treatment. 

Post-treatment, the in-adiated samples will be assayed for the presence of 
any residual infectious virus. 

C. Test apparatus: 

The T^l apparatus will be delivered and installed at MicroBioTest (MBT) by T^l 
technicians. The virology laboratory will prepare the spiked test bags of both FFP 
and platelets and hand over to T^l technicians (prior to delivery of bags for 
irradiation, biosafety issues will be discussed with T^l team). The T^l team will 
irradiate the bags and return them to virology laboratory for infectious PPV 
determination. The sponsor will hold ail of the in'adiation-related infomiation. 

D. Analysis of samples: 

Following irradiation of both sets of FFP and platelet samples, the T^l team will 
deliver the samples to virology laboratory. 
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All the spiked samples will be serially diluted tenfold in cell culture medium 
(CCM) following SOP 1007.2 (1) and plated on semi-confluent monolayers of 
host cells (see below). Each dilution will be plated quadruplicate. 

E. Cell culture: 

Selected dilutions of the samples will be added to semi-confluent monolayers of 
host cells and incubated at 37±2C with 5±1% CO2 for 60 to 90 minutes for viral 
adsorption. Post-adsorption, the monolayers will be washed once with Earle's 
balanced solution (BBSS) and incubated for an additional period of 4-7 days 
under the conditions given above. Four determinations will be recorded for each 
dilution of both tests and controls. 

Post-incubation the infectious PPV will be assayed by immunofluorescence 
assay (IFA) (see below). 

F. Immunofluorescence assay: 

Post-incubation phase, the cell media will be aspirated and monolayers washed 
with PBS. The plates will be fixed with TC grade alcohol and left in a cold room 
until stained with FITC-conjugated Anti-PPV antiserum. The data thus obtained 
will be used to detennine the fluorescent focus fomiing unit dose 50% per mL 
(FFFUso/mL) using the Reed and Muench^ method. The results of the tests will 
be compared with un-treated PPV-splked FFP and platelet controls (see below). 

F. Controls: - 

1 . Viral interference in irradiated or non-irradiated FFP and platelet control (K 
and T "not spiked"): 

This control will determine if irradiated or non-irradiated FFP and platelets 
interfere with PPV replication in vitro. To achieve this, equal volumes of 
either irradiated or non-in^adiated FFP and platelet samples will be mixed 
with PPV and incubated for one to two hours, serially diluted and plated in 
host cell containing plates. This control will compared with a virus sample 
similariy treated except the blood products replaced with CCM. 



\ Reed. L.J and Muench, H.A 1938. A simple method of estimating fifty percent end 
points. Am. J. of Hyg.. 27: 493-497. 
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Ppsl-incubation these plates will be processed for determination of 
in^ctious PPV (see above). The non^in-adiated FFP and platelet controls 
will be perfbmied prior to initiating the test. 

2. Cytotoxicity (K and T "not spiked"): 

The cytotoxic effect of irradiated or non-iradiated FFP and platelet control 
will be determined in two parts. First, both iradiated or non-irradiated FFP 
and platelet controls will be serially diluted, plated on host cells and their 
cytotoxicity will be determined microscopically. Second, serially diluted 
samples of both irradiated or non-irradiated FFP and platelet control will 
be plated on the host cell plate and incubated for one to two hours at 
37i2C with 5±1% CO2. Post-incubation, the plates will be aspirated and 
washed once With EBSS and serially diluted PPV will be plated and 
iiScubated with the rest of the controls. 

This control will be compared with a virus sample similarly treated except 
the blood products will be replaced with CCM. This control will detemiine if 
either inadiated or non-irradiated FFP and platelet alter the pemiissibility 
of the host cells to initiate PPV infection. The non-irradiated FFP and 
platelet controls will be performed prior to initiating the test. 

3. Process controls (A and L): 

To compare viral inactivation during the various process treatments of 
both FFP and platelet samples a non-treated bag of both FFP and 
platelets will be spiked with PPV. Samples from these bags will be senally 
diluted plated, incubated and post-incubation processed with test 
samples The results from these controls will be compared with test results 
to detennine the logio viral inactivation in irradiated samples. These 
controls will be perfomied with test samples. These controls will determine 
the infectivity of virus post-spiking in non-irradiated FFP and platelets. 

The titer of infectious PPV recovered will be compared directly with virus 
recovered from the processed sample test samples of both FFP and 
platelet These controls will be perfonned at the same time as the test. 
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4. Virus stock titer 

In order to confirm the original virus titer, an aliquot of each vims inoculum 
will be serially diluted, plated on the host cell plates, incubated and post- 
incubation processed with the test plates. This control will be performed 
prior to Initiation of the test. 

5- Cell viability control: 

Four wells will be inoculated with COM only and processed in the same 
manner as the test plate during the incubation and post-incubation phase 
of the study. This control will demonstrate that cells remain viable 
throughout the course of the assay period. In addition, it will confirm the 
sterility of the cell culture media employed throughout the assay period. 

Calculation: 

The FFFUOa/mL will be detemiined using the method of Reed and Muench. Am. 
J of Hyg 1938 27:493. The test results shall be reported as PPV inactivation 
due to the process treatment and expressed as log,o inactivation of infectious 
PPV. 



TEST EVALUATION CRITERIA 

According to the sponsor of the study, the compound passes the test ^ /^ere is a^5 
logic reduction when test samples are compared to the Process controls of both FFP 
and platelets respectively. 

TEST ACCEPTANCE CRITERIA: 

The test will be acceptable for evaluation of the test results if the aiteria listed below^are 
satisfied. The study director may consider other causes that may affect test reliability 
and acceptance. 

Virus must be recovered in the 10^ dilution of the Process controls. 
ViraMnduced cytopathic effects must be distinguishable from the cytotoxic 
effects of both Irradiated and non-irradiated FFP and platelet controls. 

MicroBioTest, Inc. 
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DATA PRESENtATION: 

The final report will include the following information (if appropriate) for both the test and 
control cultures: 

• Virus stock titer 

• Test results 

• Controls: process, cytotoxicity and viral interference 

• Assaysystem. 

STUDY DATES: 

The anticipated date of study initiation (date when the study director signs the protocol) 
is within three weeks from receipt of letter of authorization with a purchase order 
number and signed protocol. The final report will be submitted to the sponsor upon 
study completion. 

PERSONNEL AND TESTING FACILITIES: 

A study director will be assigned prior to initiation of the test. Resumes are maintained 
and are available on request. This study will be conducted at MicroBioTest. Inc., 105B 
Carpenter Drive, Steriing. Virginia 20164. 



RECORDS TO BE MAINTAINED: 

All raw data, protocol, protocol modifications, test material records, final report, and 
correspondence between MicroBioTest and the sponsor will be stored in the archives at 
MicroBioTest, Inc., 105B Carpenter Drive. Steriing, Virginia 20164 

All changes or revisions to this approved protocol will be documented, signed by the 
study director, dated and maintained with this protocol. The sponsor will be notified of 
any change, resolution, and impact on the study as soon as practical. 

The proposed experimental start and termination dates; additional information about the 
test agent; challenge virus and host cell line monolayer used; and the type of neutralizer 
to be employed in the test will be addressed in a project sheet issued separately for 
each study. 

MicroBioTest, Inc. 
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TEST SUMMARY 

TITLE: Evaluation of T^l Pathogen Inactivatlon System - 

Using Porcine parvovirus 



STUDY DESIGN: This study was performed according to the signed protocol 

and project sheets Issued by the study director. 

See Project Sheets (Appendix I) 
See signed protocol (Appendix II) 



TEST MATERIALS: up-TJ' J^emalight" system, received at MicroBioTest, Inc. 

REDACTE&d assigned OS No. 5344 

SPONSOR: Triton Thalassic Technologies, Inc. 

241 Ethan Allen Highway 
Ridgefield. CT 06877 
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TEST CONDITIONS 

Challenge virus: 

Porcine parvovirus, American BioResearch Laboratories. Seymour. 
IN / VMRD. Inc.. Pullman. WA 

Host: 

PT-1 cells, American BioResearch Laboratories, Seymour. TN / 
VMRD. Inc., Pullman. WA 

Active ingredient in test product: 

Light 

Neutralizer used: 

N/A 

Contact time: 

Not known 
Contact temperature: 

Ambient 
Media and reagents: 

Earle's Balanced Salt Solution 

Eagle Minimum Essential Medium containing 10% fetai bovine 

semm (CCM) 
Fresh frozen plasma (FFP) 
Platelets 

Phosphate Buffered Saline 
Tissue culture grade alcohol 
FITC-conjugated Anti-PPV antisemm 
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STUDY DATES AND FACILITIES 

The laboratory phase of this test was performed at MicroBioTest, Inc. 105B Carpenter 
Drive, Sterling. VA 20164, on two separate dates. The pre-test controls, consisting of 
viral interference and cytotoxicity controls (using non-irradiated FFP and platelets), input 
virus control and virus stock titer were tested from R £ CTE B^^^ 
with controls was tested from REDACTED director signed the 

protocoJl^Q^QYggudy compleTion dafe ifine date the study director signed the 

All changes or revisions of the protocol were documented, signed by the study director, 
dated and maintained with the protocol. 

RECORDS TO BE MAINTAINED 

All testing data, protocol, protocol modifications, test material records, the final report, 
and correspondence between MicroBioTest, Inc. and the sponsor will be stored in the 
archives at MicroBioTest, Inc.. 105B Carpenter Drive, Sterling, VA 20164. 

RESULTS 

Results and data are presented in the Tables 1-10. The process controls met the 
established criteria for a valid test. The 50% fluorescent foci fomiing unit dose / mL was 
detemiined using the method of Reed and Muench, 1938. 
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RESULTS (continued) 



Pre-Test Controls 
Table 1 

Sample "K" non-irradiated FFP 



Dilutions 


Viral Int6rf6r6nc6 


f^x/tntnYiHtv Part i 


f^\/tr\tr\vi/^iH/ Dart O 
vyivllUAlWiy rdll ^ 


10-^ 


+ -f + + 


0 0 0 0 


1 1 1 1 

-r T -r -r 


10"^ 


+ + + + 


0000 


4* 4- 4- 4- 
T T T 


10' 


+ + -f + 


0000 


+ + + + 


10-^ 


+ + -»- + 


ND 


+ + + + 


10"* 


+ ++ + 


NO 


+ + + + 


10"* 


+ + + + 


ND 


+ — + 


10-^ 




NO 




10"^ 




ND 




10-' 




ND 




10-^° 




ND 




FFFUDso/mL 




NA 





Table 2 

Sample "T" non-irradiated Platelets 



Dilutions 


Viral Interference 


Cytotoxicity Part 1 


Cytotoxicity Part 2 


10' 


+ + + + 


0000 


+ + + + 


10-=^ 


+ + + + 


0000 


+ + + + 


10-^ 


+ + + + 


0000 


+ + + + 


10-^ 


+ + + + 


ND 


+ + + + 


10-^ 


+ + + + 


ND 


+ + + + 


10"^ 


+ + + + 


ND 


+ + + + 


10-' 


+ + + + 


ND 




10"* 




ND 




10-' 




ND 




10-'° 


— ~^ - ■ 


ND 




FFFUDso/mL 


10"* 


NA 


10'* 



Key: + = PPV infected cells were detected 
- = PPV infected cells were not detected 
0 = indicates no cytotoxicity was observed 
ND = not determined 
NA = not applicable 
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RESULTS (continued) 



Pre-Test Controls 

Table 3 
Input Virus / Virus Stock Titer 



Dilutions 


inpul virus coniroi 


Virus siocK uiBr \yo i ) 


10 


4- + + + 


+ + -f + 


10 


+ + + + 


+ + + + 


10-' 


+ + + + 


+ + + + 


10-^ 


+ + + + 


+ + + + 


10-^ 


+ + + + 


+ + + + 


10-* 


+ + + + 


+ + + + 


10-^ 


+ - + + 


+ + + + 


10^ 


+ - 


+ + - + 


.10-" 




+ 


10-^° 






FFFUDso/mL 


10'^ 


10**-^ 



Table 4 
Cell Viability Control 



Key: + = PPV infected cells were detected 

- = PPV infected cells were not detected 
0 = indicates no cytotoxicity was observed 
ND = not determined 
NA = not applicable 
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RESULTS (continued) 
Test Results 



Table 5 



Dilutions 


F 


FP Samples 


B 


c 


D 


E 


F 


G 


H 


1 


J 


10-' 




















10"^ 




















10'^ 




















10-^ 




















10-® 








































10-^ 




















10-" 




















10-' 




















10'° 




















FFFUDso/ 
mL 


0 


0 


0 


0 


0 


0 


0 


0 


0 



Table 6 



Dilutions 


P 


atelet Samples 


M 


N 


O 


P 


Q 


R 


S 


10' 
















10-^ 
















10-^ 
















10^ 
















10-^ 
















10"^ 
















10-^ 
















lO" 
















10-^ 
















10'° 
















FFFUDso/ 
mL 


0 


0 


0 


0 


0 


0 


0 



Key: + = PPV infected cells were detected 



- = PPV infected cells were not detected 
0 = indicates no cytotoxicity was observed 
ND = not determined 
NA - not applicable 
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RESULTS (continued) 
Controls 



Table 7 
Sample "K" irradiated FFP 



Dilutions 


Viral Interference 


oyioioxiciiy 
Parti 


Cytotoxicity 
Part 2 


10-^ 


+ + + + 


0000 


+ + + + 


10-=* 


+ + + + 


0000 


+ + + + 


10-^ 


+ + + + 


0000 


+ + + + 


10-^ 


+ + + + 


0000 


+ + + + 


10 = 


+ + + + 


0000 


+ + + + 


10"^ 


- + + + 


0000 


+ + - + 


10' 




ND 




10-". 




ND 




10' 




NO 




lO'" 




ND 




FFFUDso/mL 


10""" 


NA 





Table 8 

Sample "T" irradiated Platelets 



Dilutions 


Viral Interference 


Cytotoxicity 
Parti 


Cytotoxicity 
Part 2 


10' 


+ + + + 


0000 


+ + + + 


10=^ 


+ + + + 


0000 


+ + + + 


lo-^* 


+ + + + 


0000 


+ + + + 


10"^ 


+ + + + 


0000 


+ + + + 


10-= 


+ + + + 


0000 


+ + + + 


10"^ 


+ — + 


0000 


+ - — 


10-' 




ND 




10-" 




ND 




10-® 




ND 




10-'° 




ND 




FFFUDso/mL 


10"* 


NA 





Key: + = PPV infected cells were detected 

- = PPV infected cells were not detected 
0 = indicates no cytotoxicity was observed 
ND = not determined 
NA = not applicable 
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RESULTS (continued) 



Table 9 

Process controls / Input virus / Viral stock titer 



Dilutions 


Sample A 


Sample L 


Input virus 


Viral Stock Titer 


10 


+ + + + 


+ + + + 


+ + + + 


+ + + + 


10^ 


+ + + + 


+ + + + 


+ + + + 


+ + + + 




+ + + + 


+ + + + 


+ + + + 


+ + + + 


10-^ 


+ + + + 


+ + + + 


+ + + + 


+ + + + 


10'^ 


+ - + + 


+ + 


+ + + + 


+ + + + 


10"^ 


+ - - + 




+ + + + 


+ + + + 


10-^ 






- - + + 


+ + + + 


10-® 








+ - + - 


10-^ 










10-^° . 










FFFUDso/mL 






10'-^ 


10***^ 



Table 10 

Cell Viability Control 



Key: + = PPV infected cells were detected 

- = PPV infected cells were not detected 
0 = indicates no cytotoxicity was observed 
ND = not determined 
NA = not applicable 

CONCLUSION 

When Porcine parvovirus (PPV)-spiked fresh frozen plasma (FFP) and platelet bags 
were exposed to T3I "Hemallght" system by the sponsor, T3I "Hemallght" system 
inactivated > 5 logio of Infectious PPV, as compared to the process controls. The 
process controls met the Test Acceptance Criteria stated in the protocol for a valid test. 
These conclusions are based on obsen/ed data. 
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